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ABSTRACT: Interest in type D personality and negative emotions such as anxiety and hostility 
has been growing. These factors are associated with health risk behaviors, which could determine 
the incidence and progression of cardiovascular disease in initially healthy individuals. We sought 
to evaluate the prevalence of anxiety, hostility and type D personality and its influence on health 
risk behaviors in a cohort of university students. One hundred and fifty-one students completed 
five questionnaires. Mixed methodology using Pearson’s correlation, and regression analysis deter-
mined associations between risk factors and health behaviors. We observed a mild hostility and 
anxiety disturbance (M=0.95; SD=0.61 and M=0.91; SD=0.70). Type D personality was present in 
37.7% of the participants. There was a positive association between hostility and smoking (r=0.168; 
p=0.04), alcohol (r=0.215; p=0.008) and coffee consumption (r=0.280; p=0.000), as well as a nega-
tive association between hostility and anxiety (r=-0.263; p=0.001), type D personality (r=-0.194; 
p=0.017) and lifestyle (r=-0.306; p=0.000). Besides gender variables, alcohol consumption, coffee 
intake, physical exercise, diet and type D personality assumed statistical relevance explaining the 
health behaviors (p<0.05). Based on these results we argue that college students may benefit from 
a premature evaluation for the prevention of future cardiovascular disease.
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A influência da ansiedade, hostilidade e personalidade tipo D em 
comportamentos de saúde de estudantes do ensino superior
RESUMO: O interesse pela personalidade do tipo D e por emoções, como a ansiedade e a hosti-
lidade, tem crescido. Estes fatores estão associados a comportamentos de risco para a saúde que 
podem determinar a incidência e a progressão de problemas cardiovasculares em indivíduos 
inicialmente saudáveis. Neste trabalho estudou-se a prevalência da ansiedade, da hostilidade e da 
personalidade tipo D e a sua influência em comportamentos de risco para a saúde numa amostra 
de estudantes do ensino superior. Participaram 151 estudantes que responderam a cinco questio-
nários de autorrelato. Uma metodologia mista, com correlação de Pearson e análise de regressão, 
evidenciou uma associação entre fatores de risco e comportamentos de saúde. Observou-se 
hostilidade moderada e perturbação da ansiedade (M=0,95; DP=0,61 e M=0,91; DP=0,70). Dos 
participantes, 37,7% apresentaram personalidade do tipo D. Verificou-se uma associação positiva 
entre hostilidade e tabagismo (r=0,168; p=0,04), consumo de álcool (r=0,215; p=0,008) e de café 
(r=0,280; p=0,000), bem como uma associação negativa entre hostilidade e ansiedade (r=-0,263; 
p=0,001), personalidade tipo D (r=-0,194; p=0,017) e estilo de vida (r=-0,306; p=0,000). As variáveis 
género, consumo de álcool, ingestão de café, exercício físico, dieta e personalidade tipo D assu-
miram relevância estatística na explicação de comportamentos de saúde (p<0,05). Com base nos 
resultados defende-se que os estudantes do ensino superior podem beneficiar de uma avaliação 
precoce das variáveis identificadas neste estudo, no sentido da prevenção de futuras doenças 
cardiovasculares.
Palavras-chave: Ansiedade; Hostilidade; Personalidade tipo D; Doença cardiovascular; Comporta-
mento de risco
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6Introduction
Several studies show an association between type D perso-
nality and negative emotions such as anxiety and hostility, 
and the incidence and progression of cardiovascular disease 
(CVD)1-2. Type D personality is also defined as having a high 
score on two stable personality traits, negative affectivity and 
social inhibition3.
Anxiety consists of a complex sequence of cognitive, 
affective and behavioral events triggered by stress-inducing 
stimulus4-5.
Prospective studies show that negative emotions act as a 
risk factors (RFs) on the incidence of coronary heart disease 
(CHD), leading to stroke or cardiac insufficiency on healthy 
individuals1,6. A distressed personality type D profile is a vulne-
rability factor for general psychological distress that affects 
mental and physical health status and has been found to be 
an important determinant of outcomes in cardiac patients7.
One of the proposed mechanisms to explain the relation 
between anxiety and CVD has been the association of anxiety 
with risk behaviors such as smoking, poor diet and a seden-
tary lifestyle8-9.
Hostility is a personality trait associated with type A beha-
vior, which is characterized by a negative attitude and suspi-
cion towards others2,10. The epidemiological results prove the 
association between hostility and CHD10. For example, indivi-
duals with high hostility revealed to smoke more, consume 
more caffeine, alcohol and animal fat when compared to indi-
viduals with low hostility11.
Recently, other type of personality has been studied, the 
type D, which is more inclined to have psychological distress 
resulting from a combination between negative affectivity 
and social inhibition. This personality is an emergent RFs in 
CVD and has been associated with a greater incidence of 
anxiety12. This type of behavior has been associated with a 
sedentary lifestyle, an unhealthy diet, smoking and a high 
body mass index13-14.
A study conducted among students in the medicine faculty 
shows that female participants showed higher responses to 
stress such as anxiety and anger. A positive correlation was 
confirmed between the intensity of the stress responses and 
lifestyles15. Studies show that the early assessment of psycho-
logical disorders such as depression and anxiety in university 
students significantly reduces risk behaviors such as smoking, 
drinking alcohol or eating disorders15-17.
Much research has been conducted with medicine 
students. However, little is known about students in health 
technologies (AHT) programs. With this work we sought to 
assess a population of university students, particularly from 
the areas of health technologies. This group has not been well 
investigated before and may benefit from the early detection 
of important RFs. The main goal of this study was to assess the 
prevalence of anxiety, hostility and type D personality, and its 
influence on health risk behaviors in this population.
As specific goals were aimed to: (1) determine the exis-
tence of associations between anxiety, hostility, type D perso-
nality and RICH variables (relaxation, insight, contact, and 
harmony), lifestyle, body mass index (BMI), smoking, alcohol 
consumption, caffeine consumption, diet, physical exercise 
and gender; (2) verify the existence of differences in lifestyles 
among genders; and (3) study the main behavioral predictors 
of health/lifestyles.
Methods
Participants
One hundred and fifty-one graduate students of a Portu-
guese school of health. Of this cohort, 87.4% were female 
(n=132) and 12.6% (n=19) were male. Their mean age was 
20.97 years (SD=2.88; Min=18; Max=39).
Instruments
Five self-report questionnaires were filled by the partici-
pants.
The socio-demographic and clinical variables’ collection 
questionnaire was made by the researcher to gather data 
regarding gender, weight, height, past or current history of 
physical or psychological disorders, medication and diet.
The Higher Education Lifestyles Questionnaire (QEVES) 
was used to assess healthy behaviors on higher education’s 
young adults and is composed of 36 items. The rating is done 
through the sum of the score in each item. The items related 
to non-healthy lifestyles are counted negatively. From the 
sum of the items a total is obtained, varying between 36 and 
180; the highest it is, healthier is the lifestyle. The Cronbach’s 
Alpha for the item set is 0.81 which confirms the good consis-
tency of the internal scale18.
The analogic visual scale RICH, an innovative tool recently 
developed in Portuguese was used to assess four effects 
of conscience, namely relaxation, insight, contact and 
harmony19. These are interrelated and form the RICH model of 
direct central conscience effects, functioning as intermediate 
pathways which lead to well-being’s associated effects19. This 
scale has a two weeks’ recall period. For each one of the four 
scale variables is obtained a value that may vary between 1 
(nothing) and 10 (completely).
The Symptom Checklist-90-Revised (SCL-90-R) is a ques-
tionnaire with 90 grouped items in nine subscales20. On this 
study were used only the hostility and anxiety subscales. The 
result is obtained by summing the items’ rating, to divide by 
the number of items. The result allows the classification of 
absent (0), mild (1), moderate (2), severe (3), and highly severe 
(4) disorder. SCL-90-R represents appropriate levels of internal 
consistency and for the Portuguese population, Baptista’s 
data shows an average of .79 (SD=0.60) in the hostility subs-
cale and an average of .67 (SD=0.48) in the anxiety subscale21.
Type D personality was assessed through the DS-14 ques-
tionnaire, translated into the Portuguese language but 
not gauged22-23. It consists of two subscales of seven items, 
each for assessment of negative affectivity and social inhibi-
tion. To each item a score is attributed being the items one 
and three of inverted rating. According to the reported by 
Denollet23, individuals with a score equal or superior to 10 in 
both scales are classified as type D. The negative affectivity 
and social inhibition subscales presented in two samples from 
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α=0.81; α=0.85, indicating good reliability22,24.
Procedure
This cross-sectional and observational study was performed 
at a Portuguese school of health. The distribution of the 
questionnaires was made to the students of undergraduate 
courses, having been included on the convenience non-pro-
bability sample all students with an age superior to 18 years, 
which were enrolled at the moment of application of the ques-
tionnaire in any of the academic years of the undergraduate 
courses and that volunteered to participate in the study.
Data analyses
The IBM® SPSS® Statistics 19.0 software was used for the 
statistical analysis and a significance level of p<0.05 was 
considered statistically significant. In this study were used 
the STROBE guidelines for execution of observational studies’ 
reports25. After testing for normality, Pearson’s correlation, the 
point-biserial correlation, Chi-Square test for independence, 
t-test for independent groups and hierarchical multiple linear 
regression in response to the study’s objective.
The protocol was approved by the local ethics committee, 
and complies with the Declaration of Helsinki. The informed, 
free and clarified consent was signed by all participants. This 
study had no financial or commercial purposes.
The questionnaires and scales’ authors have been contacted 
in order to request permission to use the tools, which was 
granted.
Results
The BMI ranged from 16.65 to 35.16. The majority of the 
students presented a BMI between 18.5 and 24.4 which is 
inside the normal weight (87.2%; n=129). Only 3.4% (n=5) 
of the students presented a weight above the normal range, 
8.1% (n=12) of the students presented overweight and 1.4% 
obesity (n=2).
The majority of the participants stated not having any 
physical or psychological disorder (96.7%; n=146); 3.3% 
(n=5) stated that they had depression, scoliosis and visual or 
auditory impairment. The majority of the students did not 
describe taking any prescribed medicine (88.7%; n=134). 
Only one student stated to have been taking medication for 
anxiety (0.7%) and two students (1.4%) for depression.
Regarding diet, 69.5% considered themselves to have a 
healthy diet (n=105), 44 participants (29.1%) stated a less 
healthy diet and only two stated to have a poor healthy diet.
The internal consistency of the scales and subscales were 
assessed and a .74 Cronbach’s Alpha was obtained for QEVES, 
which indicates an acceptable internal consistency despite 
being slightly inferior to the value obtained by Costa18. For 
the RICH scale Cronbach’s Alpha of 0.74, an acceptable value 
which indicates that may be considered for this and other 
studies the RICH’s dimensions. On the hostility subscale of the 
SCL-90-R was obtained an Alpha of 0.83 and on the anxiety 
scale an Alpha of 0.90. The internal consistency is equally high 
when tested both subscales together (α=0.91), showing the 
existence of a good consistency in each subscale as well as 
jointly. In the hostility subscale a mean of 0.95 (SD=0.61) and a 
mean of 0.91 (SD=0.70) in the anxiety subscale were obtained, 
being these values slightly higher than those obtained by 
Baptista21.
In DS-14 an Alpha of 0.85 was obtained in the subscale of 
social inhibition, similar to other values22,24. In the subscale 
of negative affectivity, a lower but acceptable value was 
obtained (α=0.71), being superior to the value obtained by 
Sousa22 and inferior to the obtained by Reia24. Regarding the 
scale’s total, the Alpha value obtained was 0.83, which indi-
cates a good internal consistency.
Regarding QEVES results a score between 109 and 171 was 
obtained, being the mean (M) 144.19 (SD=10.52), indicating 
that in general students lead a healthy lifestyle.
Concerning RICH’S scales dimensions, it was verified that in 
general, students felt relaxed during the two weeks of recall 
period studied (M=5.74; SD=1.82) and had frequently a clear 
notion of their thoughts and feelings (M=7.56; SD=1.65). It 
was frequent for them to feel in contact with themselves and 
their surroundings (M=7.34; SD=1.68), and to feel in harmony 
with themselves and their surrounding environment (M=6.79; 
SD=1.86).
In general, students present mild disorder at the level 
of hostility and anxiety (M=0.95; SD=0.61 and M=0.91; 
SD=0.70). At the level of hostility, the majority of the students 
presents a mild disorder (60.9%; n=92), 19.9% (n=30) have 
no disorder, 16.6% (n=25) present a moderate disorder and 
2.6% (n=4) severe disorder. In regards to anxiety, 47% (n=71) 
of the students manifest mild disorder, 31.8% (n=48) have no 
disorder, 19.2% (n=29) present a moderate disorder and 2% 
(n=3) a severe disorder.
Concerning DS-14, it was verified that students manifest 
in general moderate levels of social inhibition (M=10.72; 
SD=5.32) and of negative affectivity (M=11.44; SD=5.99). Type 
D personality was present in 37.7% (n=57) of the participants.
In order to meet the study’s goals, the usage of inferential 
statistics was made. The Kolmogorov-Smirnov test was used 
to test normality and, having been verified a normal distribu-
tion in all scales and subscales (p<0.05).
To meet the first goal, Person’s correlation was made for 
the continuous variables and the point-biserial correlation for 
dichotomous variables (cf. Table 1).
BMI was not associated with hostility, anxiety, or with type 
D personality. Smoking only had a weakly positive correlation 
with hostility (r=0.168, p=0.04). There was a weak positive 
correlation between hostility, the consumption of alcohol and 
coffee (r=0.215, p=0.008 and r=0.280, p=0.000). Anxiety and 
type D personality did not have any association with the RFs. 
The correlations between hostility, anxiety, type D personality 
and QEVES’s results showed a low-moderate yet significant, 
negative association (r=-0.263, p=0.001; r=-0.194, p=0.017 
and r=-0.306; p=0.000). A moderate association between 
hostility and anxiety was observed (r=0.595, p=0.000). There 
was a moderate low and positive association between hosti-
lity and the presence of type D personality (r=0.327, p=0.000). 
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(r=0.330, p=0.000).
There was a negative moderate-low association between 
hostility, contact and harmony (r=-0.200, p=0.014 and 
r=-0.252, p=0.002). Anxiety presented moderate-low nega-
tive association with relaxation (r=-0.264, p=0.001), contact 
(r=-0.163, p=0.045) and harmony (r=-0.278, p=0.001). Type 
D personality was associated with a less frequent response 
of feeling relaxed (r=-0.195, p=0.016), in contact (r=-0.206, 
p=0.011) and in harmony. There was a low significant correla-
tion of female gender with anxiety (r=0.173, p=0.033).
To better clarify associations, the Chi-Square test for inde-
pendence was used because of its adequacy for percentage 
comparison and verification of relations between qualitative 
variables. It was verified that at the level of anxiety the percen-
tage of incidence is greater in male and female elements with 
mild disorder (57.9%; n=11 and 45.5%; n=60), being that on 
the female gender this difference is statistically significant 
(p=0.033).
To verify if lifestyle and the dimensions of the RICH scale 
vary with gender, the t-test was used to compare of means 
between two independent groups. There was no difference 
between genders for lifestyle (p=0.090). No significant diffe-
rences were found between RICH’s scale dimensions and 
gender (p>0.05), however, it was verified a pattern for rela-
xation and insight to be more slightly superior in men, and 
contact and harmony more evident in women.
To study the main predictors of the students’ lifestyles, 
hierarchical multiple linear regression was used. For model 1 
was obtained a really high correlation coefficient (R2=0.771), 
being the variation proportion explained by this model of 
59% (R2=0.593), which is highly appropriate to explain the 
predictors of health behaviors. Through the standardized β 
value, it was observed a negative slope on the BMI, alcohol, 
coffee and smoking consumption variables. The slopes were 
positive in the gender, physical exercise and diet. Gender, 
alcohol consumption, coffee consumption, physical exercise 
and diet assumed a statistical significance (p<0.05) on the 
explanation of this model. For model 2 an even higher corre-
lation coefficient (R2=0.820) was obtained, indicating that the 
variables’ association is higher in this model. The explained 
variation proportion for this model is 67% (R2=0.672), thus, 
this leads to the conclusion that the variables of model 2 are 
the ones which have greater influence on the lifestyle. In this 
model, besides gender variables, alcohol consumption, coffee 
consumption, physical exercise and diet, type D personality 
also assumed statistical significance (p<0.05) (cf. Table 2).
Discussion and conclusion
The results show that in general, students lead a healthy 
lifestyle. It was found that, on average, students felt relaxed 
during the two weeks’ recall period studied, had frequently 
sense of their thoughts and feelings, and felt in contact and 
harmony, being these results suggestive of general well-
-being.
Were there mainly mild hostility and anger traits, with very 
few severe traits. It was verified that the levels of hostility 
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Table 1. Correlations between gender, hostility, type D personality, RICH, QEVES and the risk factors
Note: *p<.05. **p<.01. ***p<.001. aSCL-90-R. bDS-14. cRisk Factors. dQEVES. eRICH.
9don’t differ statistically in relation to gender; however, the 
levels of anxiety were higher in the female gender, being that 
this association was expected and is in accordance with the 
results described by Loureiro et al15.
The presence of type D personality in individuals was signi-
ficant, however, on the contrary to the described by Einvik et 
al13, it wasn’t verified any association between BMI and type D 
personality. Weren’t also found any associations between type 
D personality and physical exercise, smoking and diet, being 
these results the opposite of what was to be expected12-14.
A positive significant weak correlation was identified 
between hostility, smoking, alcohol consumption and coffee 
consumption, results that are in accordance with the ones 
obtained by Knox et al11, despite of not having been encoun-
tered any association between hostility and diet. A positive 
association between anxiety and poor diet, sedentary lifes-
tyle and smoking was to be expected, but this wasn’t veri-
fied8-9. Similarly, Ginting, van de Ven, Becker, & Näring study26 
revealed as well that, regarding health behaviours, type D 
individuals with CHD showed more addictive behaviours 
(more cigarettes and more alcoholic consumption), and that 
they were less likely to consume healthy food and were more 
likely to consume unhealthy food compared to non-type D 
individuals with coronary heart disease.
A moderate negative correlation between lifestyle and 
hostility, anxiety and type D personality was verified and 
allows to conclude that the better the lifestyle, lower are the 
hostility, anxiety and type D personality levels. A positive 
correlation between hostility and anxiety was found, which 
indicates that the greater the hostility, greater will be the 
feeling of anxiety. Type D personality and hostility are also 
positively related, indicating that greater levels of hostility are 
associated with the presence of type D personality. It was also 
verified that type D personality is associated to higher levels 
of anxiety, which confirms the results achieved by Spindler et 
al12.
It was observed that hostility is related with contact and 
harmony, allowing to affirm that the lower the hostility levels, 
greater will be the frequency that students feel in contact and 
harmony. Anxiety presented itself associated with relaxation, 
contact and harmony, which allows affirming that anxiety is 
lower in students with greater levels of relaxation, contact 
and harmony. It was verified the association of type D perso-
nality with the decrease of the frequency that individuals feel 
relaxed in contact and harmony.
According to the results of the present sample it can be 
stated that higher BMI, alcohol, coffee and tobacco consump-
tion are associated to a lesser healthy lifestyle, which may 
improve with the increase of physical exercise practice and 
a better diet. It can be assumed as lifestyle predictors in 
students, the consumption of alcohol and coffee, physical 
exercise, food diet, type D personality and gender.
The results of this study may have been influenced by the 
fact that it was conducted in an institution with a high number 
of female students, thus the collected sample being mostly 
composed of women. According to the literature, women 
lead a better lifestyle than men and students from the health 
area lead a better lifestyle than students from other areas18,27. 
These factors may have led to the attainment of greater well-
-being values and simultaneously, to lower risk behaviors. It is 
assumed that because of this factor only weak positive corre-
lations were obtained between hostility and RFs, having not 
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Table 2. Assessment of the potential behavioral predictors of health/lifestyles (final model)
Variables β R
2
F ΔR
2
ΔF
Bloc 1 0.594 29.48*** 0.594 29.475***
Gender .192***
BMIª -.057
Alcohol consumptiona -.259***
Smokinga -.084
Coffee consumptiona -.183***
Dieta .495***
Physical exercisea .220***
Bloc 2 0.672 28.33*** 0.078 11.013***
Hostilityb -.089
 Anxietyb -.040
 Type D personalityc -.222***
Notes: *p<.05. **p<.01. ***p<.001. aRisk Factors. bSCL-90-R. cDS-14.
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being possible to observe any associations between RFs and 
anxiety and type D personality.
This study had as limitations the reduced number of male 
participants and data collection restricted to one university. 
In turn, the lack of studies about mental health and risk beha-
viors in students of health technologies in Portugal hindered 
the comparison of results.
Knowing that health is negatively affected by alcohol and 
coffee consumption in the long-term, by a sedentary lifestyle 
and a poor diet and that these RFs are found to be intima-
tely related with the probability of CVD development; also 
given the associations found between lifestyle and hostility, 
anxiety and type D personality, and since alcohol and coffee 
consumption physical exercise, diet and type D persona-
lity may be assumed as predictors of students’ lifestyles, it is 
concluded that this population may benefit from the early 
assessment and implementation of intervention or of psycho-
logical support programs in order to reduce risk behaviors 
and adopt and maintain an healthy lifestyle and to prevent 
the incidence of future CVD. Thus, it is suggested the perfor-
mance of studies that involve students of different universi-
ties, in particular of the health area, and if the results of this 
study are reproduced, the adoption of measures for promo-
tion and prevention of the students’ physical and mental 
health must be worked on.
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